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Summary Statement
What is already known about this topic?
• Parents' reactions to their child's diagnosis and a desire to develop the skills and expertise to monitor changes in their child's condition are similar across long-term conditions;
• Living with a child with a long-term condition can result in challenges above usual parenting responsibilities including the provision of specialist ongoing care that is required to manage their child's condition;
• The responsibility for the child's care has shifted from being predominately within the domain of health professionals to parents.
What the paper adds?
• A significant feature of living with a child with hydrocephalus is the constant uncertainty associated with the unpredictable nature of shunt malfunction, and the similarity of symptoms with those of common childhood illnesses;
• Parents integrate knowledge of their child's development and usual behaviours with prior experiences of their child's illness episodes when making decisions about symptoms that might be suggestive of shunt malfunction;
• Parents are constantly balancing the vigilance needed to identify signs of shunt malfunction with living a 'normal' family life: decisions about seeking health care are at times influenced by meeting the needs of all the family members.
Implications for practice and/or policy
• Health professionals need to relinquish the role of sole care prescriber to one of care collaborator if parents are to be supported in their role as care manager for children with long-term conditions;
• Professionals' judgements about parents management of hydrocephalus in children needs to take into consideration wider social contexts in order to collaborate effectively with parents;
• Further research is needed to explore how health professionals engage with and incorporate parents' expertise and opinions into care decisions when making decisions about the likely cause of illness symptoms in children with shunted hydrocephalus.
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Abstract Background
Shunts, the main treatment for hydrocephalus, are problematic because they frequently malfunction. Detecting shunt malfunction is challenging because symptoms are similar to those of common childhood illnesses, particularly viral infections. Parents are responsible for identifying shunt malfunction and responding accordingly. Understanding parents' experiences has the potential to improve parent-professional collaboration and the management of the child's condition.
Aim
To explore parents' experiences of living with a child with hydrocephalus and their decisions when they suspect shunt malfunction.
Design and methods
A cross-sectional interview-based survey using qualitative methods was undertaken.
Twenty-five parents participated in the interviews. Framework approach underpinned data analysis.
Findings
Three concepts, 'uncertainty', 'developing expertise', and 'a normal life', were identified.
These concepts were dynamic in nature as parents learned through experience, adapted to changes in their child's health status and made decisions about their needs. Uncertainty because of the unpredictability and life threatening nature of shunt malfunction dominated parents' accounts. Through experience parents learned to differentiate between symptoms that suggested a shunt problem and those of other childhood illnesses, but perceived their expertise was not always valued by health professionals or used to inform clinical decisions.
Decisions about where or when to seek advice related to prior experiences of healthcare services and minimising disruption for the whole family.
Conclusion
Parents can recognise illness symptoms suggestive of shunt malfunction and want to collaborate with health professionals about the management of their child's condition.
Collaboration with parents requires health professionals to listen to parents' concerns and value their experiences.
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Background
Hydrocephalus is a long-term condition, normally identified in early childhood, where there is excessive fluid in the ventricular system within the brain. Increased cerebrospinal fluid levels cause ventricular enlargement resulting in compression and destruction of adjacent structures which affects brain growth and development. Seventy percent of children with hydrocephalus are managed by the insertion of a ventricular shunt, which diverts excessive fluid from the ventricles to another body compartment, commonly the peritoneum. 1,2 Shunts are prone to malfunctioning; failure rates are in the region of 40 -50% within the first year of placement. 3, 4 Prompt identification and treatment of shunt malfunction is necessary to avoid permanent neurological impairments or death. 5, 6, 7, 8 Parents are responsible for recognising the symptoms of potential shunt malfunction in their child, which are unpredictable, variable and similar to those of common childhood illnesses, particularly viral infections. 5, 7, 9, 10 Parents need to make a judgment about whether these non-specific symptoms require attendance at a hospital for a diagnostic scan of shunt malfunction or watchful waiting at home. Assessing a child for possible shunt malfunction requires health professionals to listen to, and value parents' concerns. 7, 10 However, health professionals often perceive parents' assessment of their child's condition to be inaccurate contributing to avoidable hospital admissions. 8, 10 Understanding parents' experiences of living with a child with hydrocephalus is essential in understanding their decisions about where and when to seek healthcare advice for suspected shunt malfunction.
Study aims
To understand parents' experiences and perceptions of living with a child with shunted hydrocephalus. The specific objectives were to:
1. Investigate how parents learn about shunt management and associated complications;
2. Explore parents' decision making about seeking specialist treatment when their child has symptoms associated with shunt malfunction.
Participant recruitment
A purposeful sampling strategy using predetermined inclusion criteria ensured a range of conditions associated with hydrocephalus were included. The common causes of hydrocephalus are congenital anatomical brain defects, intraventricular haemorrhage associated with premature births and complications of meningitis. 1, 11 Parents were recruited from a regional children's neurosciences ward within a United Kingdom National Health Service acute hospital trust and the local branch of a national support group for individuals with spina bifida and hydrocephalus (Spina Bifida Hydrocephalus Information Networking Equality (SHINE)). In qualitative research it is not possible, nor desirable, to predict precise sample sizes at the start of a study. This is not problematic because data collection and preliminary analysis occur simultaneously guiding the final sample size. Data saturation, where no new issues emerged during the interviews, was achieved at 12 interviews. A further 3 interviews were undertaken because these parents had been recruited and subsequent analysis confirmed data saturation had been achieved.
Study design and methods
A cross-sectional interview-based survey employing qualitative methods was undertaken in order to explore the breadth and depth of parents' experiences. Data were collected between September 2006 and September 2007. Semi-structured interviews using a topic guide ensured the interview remained focused on meeting the study objectives (Table 1) .
Interviews were undertaken per household, sometimes involving one parent sometimes both parents, in response to real-world contexts and recognising parents shared responsibility for decisions about their child's care.
The framework approach underpinned data analysis. 12 Although the approach enabled data to be explored systematically, the analytical processes were iterative and involved forward and backward movement across the stages of data management, descriptive accounts and explanatory accounts. Application of the framework approach and transparency of the data analysis in relation to this study have been published elsewhere. 13 The unit of analysis was the interview, either with couples or with one parent depending on whether both parents participated. The qualitative software programme NVivo ® version 2 was used to assist data management.
A range of strategies enhanced the validity and reliability of the findings. Following the interviews a focus group consisting of four participants, two parents who had participated in the interviews and two SHINE advisors, was undertaken to ascertain whether the findings provided a recognisable and authentic account of living with a child with hydrocephalus.
Other techniques included seeking out similarities and differences across participants' accounts prior to developing final themes and using rich extracts of parents' accounts enabling judgments to be made credibility of themes and concepts.
14,15 Local research ethics committee and site specific approval from the local research and development department were obtained (LREC reference AB/44233/1C/442+33/60145/1).
Consent was obtained prior to the commencement of the interview. There was potential that the nature of some of the questions could cause distress; systems were in place to refer parents to the senior ward sister, SHINE advisor or consultant neurologist if required.
A limitation of the study was participants did not reflect the diverse minority-ethnic communities within UK society. The personal experiences of JS (principle researcher) had the potential to influence the study findings. However, the rigorous application of the Building up the depth of questions framework approach, and debating and agreeing final themes and concepts between all authors ensured findings were an accurate representation of parents' accounts.
Findings
Twenty-five parents participated in the study, comprising of ten couples (all male/female) and five mothers. Parent and child characteristics are presented in Table 2 . Three overarching concepts emerged from the analysis of parents' accounts of their experiences and were labelled; 'uncertainty', 'developing expertise' and 'a normal life'. These concepts and associated themes are presented in Table 3 , and are described below using data extracts to illustrate each theme. 
Uncertainty
Uncertainty was a constant part of daily life and dominated parents' accounts of living with a child with hydrocephalus. The concept labelled uncertainty was underpinned by four themes:
reactions to child's diagnosis, concerns about the shunt, receptiveness of professionals to interacting with the family, and the child's future (Table 3) .
Reactions to child's diagnosis
The most common reaction to receiving their child's diagnosis was shock and the fear of brain damage; these reactions were heightened by parents' uncertainty about their ability to cope with living with a child with a long-term condition, and the impact on family life. The following extracts illustrate parents' emotions and uncertainties at the time of diagnosis:
'Well I remember feeling, like to me I felt the whole world had collapsed. It was quite scary really wasn't it, because we didn't know how it was going to affect him. We were thinking that we wouldn't be able to do things that other families would be able to do'.
Family 12 mum, child 4 years
'I did worry how I would cope'. Family 11 dad, child 5 years 'I found that he had spina bifida…and they just kept monitoring (for hydrocephalus) until he was born and they would just have to see how severe it was… so I'm really in a state, I wasn't really sure because you know they kept saying, the doctors, that he might have brain damage'. 'To me it is stressful because it is twenty-four hours a day, you know in another couple of hours things could change and we could be over in (city). It's stressful and you know it could all go wrong again …at the end of the day he could die from a blocked shunt'. 'No he didn't seem interested… we want to know about (child's) hydrocephalus, so to do that we need to have a look at scans … I am sure if someone explained it we could really understand and get some knowledge. It's not as though we're stupid'. 'The elimination side of things but she is going to have a rough time with other children as she gets older. I think, we anticipate that she will have difficulties…. I imagine she will face obstacles with other children like bullying'. 
Developing expertise
Parents are responsible for recognising and responding to changes in their child that might indicate a problem with the shunt. Developing the expertise to manage their child's condition was associated with three themes; 'making sense of hydrocephalus', 'differentiating between childhood illnesses and shunt malfunction' and 'understanding support organisations' (Table   3) .
Making sense of hydrocephalus
The emotions experienced on first learning of their child's diagnosis made it difficult for parents' to comprehend information about their child's condition. For parents who had never heard of the condition grappling with the 'label' of hydrocephalus compounded their bewilderment. The quality of information provision was variable. Sometimes information provision met parents' needs, delivered clearly and in a way that demonstrated empathy. In contrast, the amount of information provided was described as overwhelming with over-use of complex medical terminology. Planned educational events hosted by SHINE, where there was to opportunities to meet other parents, were described as invaluable. Examples of trying to making sense of hydrocephalus are summarised below:
'When the word hydrocephalus was said to us it was like a Greek Island. 
Differentiating between childhood illness and shunt malfunction
The ability to recognise shunt malfunction developed through gaining knowledge about hydrocephalus and its treatment, and experiencing illness episodes in their child including those which were shunt related. The majority of the children had required at least one revision of the shunt, with three or more revisions not uncommon. Consequently, some parents developed considerable expertise in recognising changes in their child that might suggest shunt malfunction. Parents described a range of situations where they were able to differentiate between general childhood illnesses and shunt malfunction. However, parents found it difficult to express exactly how they knew illness symptoms were shunt related.
Explanations included just knowing the subtle differences between general illnesses and shunt problems and recognising changes in their child's usual habits and behaviours that were likely to be indicative of a shunt problem and instinct, summarised in the following extracts:
'Instinct. Because of her colour, there is just something about her eyes or she will start to use maybe the wrong word, or a bit sluggish in the morning and it just rings bells really…..Once she had this flu bug that has been going round…..the high temperature, blinding headache and felt sick. Which for her is normal shunt problems but I just know there are subtle differences'. Family 7 mum, child 10 years 'Although we had always had problem with food and vomiting, this was different. (Child) had headache, he was crying but it was different to his normal cry, his vomiting was not after feeds as usual, but in the morning and before feeds. He just wasn't right. You think how will you know, but it's your child and you know it is different, a different type of headache'. Family 2 mum, child 8 years
Understanding support organisations
A range of factors influenced parents' decisions in relation to where to seek advice including:
the degree of certainty their child's symptoms were suggestive of shunt malfunction or more likely to be general health concerns; previous experiences; health professionals' familiarity with the child and family; the experience and knowledge health professionals had in relation to children with hydrocephalus; practical issues such as anxieties about driving a sick child to a city a considerable distance way. Although having direct access to the regional children's neurosciences ward was valued by parents and described as an essential safety net, parents living in rural areas were more likely to consult their general practitioner as the first point of contact, summarised in the following extracts:
'My GP's good, the doctors and the doctors are very good and see her straight away and if I am struggling and I think it is her shunt I usually go straight round there'. Family 9 mum, child 2 years 'We spend quite a lot of the time waiting in (local hospital) for someone to make a decision, which we can do that at home really. We know that if we go to out of hour's service we will be admitted. So we tend to wait a bit longer in cases where we are unsure. If we were absolutely definite, we go straight to (regional centre)'. 
A normal life
Parents described the challenges of striving for and maintaining a normal life whilst being mindful of the chance that a shunt can malfunction at any time. Normal life was associated with two three themes; barriers and facilitators to normal family life, balancing normality with watchfulness and valuing normal life (Table 3) .
Barriers and facilitators to normal family life
Parents' lifestyle choices were often influenced by the needs of their child with hydrocephalus. Undertaking family activities was disrupted because of; the frequency of acute hospital admissions; the number and timing of out-patient appointments; having to be available to respond to health related issues while the child was at school; providing care for their child during school hours; lack of social opportunities for themselves and their child, illustrated in the following accounts:
'We can't do anything, can't plan. Like tomorrow, I mean they're off school and like today we have a hospital appointment, we'll do something but we can't plan, so it affects family life. I couldn't work full time. Part-time is not by choice because of all (child) appointments and obviously if they ring you up from school I have to come out of work'.
Family 4 mum, child 10 years
'I got a phone call when I was at work, from a teacher at school saying that she had felt a lump on the back of her head but she hasn't banged it and if it is just the shunt and I said well that it's always there. So I had to drive home from work to feel it and confirm to them that is just how the shunt should be even though we had told them previously and shown them where it was in the past so they are on edge about it'. Family 11 Dad, Child aged 5 years
Balancing normality with watchfulness
The life threatening nature of shunt malfunction and responsibility for identifying the cause of illness symptoms was, at times, overwhelming. The unpredictable nature of shunt malfunction was described as disruptive and had the potential to dominate family life.
Parents were constantly vigilant in relation to detecting shunt malfunction but tried to balance being watchful with continuing usual family activities. Parents described being over cautious when responding to illness symptoms because of a fear of not detecting shunt malfunction.
Although parents' expressed guilt about the number of times they accessed health services, others perceived it was acceptable to access health services as a precaution because of the uncertain nature of shunt related illness symptoms, illustrated in the following extracts:
'You have to be a lot more cautious and think a lot more about things, about what you are doing and where you go …. it is a big deal but it's not that big… it is just the way it is'. Family 11 dad (mum interrupts)
'So I think you are right (partner), we try very hard to let her experience life as any other four or five year old. I don't think we minimalise it, I think we respond appropriately but we try not to let it limit (child's) life or ours, or our lives'.
Family 11 mum, child 5 years
'Sometimes you feel like judge, jury and doctor and everything don't you'. Family 12 mum, child 4 years 'Whenever (child) is ill, we would always think is it the shunt. It's always the first thing, which really it should be, the first thing you think of is, is it the shunt'. Family 11 dad, child 5 years 'We will take him to the (regional centre) and it won't turn out to be anything serious, I'm fine with that. It's better than the thought of missing it'. Family 15 dad, child 5 years
Valuing normal life
Parents' perceived that living with a child with hydrocephalus had similar challenges to bringing up a child without hydrocephalus. Parents' described the importance of recognising their child as an individual with unique strengths and skills, and integrating their child's needs into everyday family life. Parents made considerable efforts to engage in usual family activities such as seeking information about local hospitals before embarking on holidays.
Parents identified difficulties in obtaining travel insurance for their child with hydrocephalus.
Some parents described taking holidays abroad without travel insurance. For some mothers meeting their child's needs was not compatible with full-time employment. The following extracts highlight parents' views about parenting a child with hydrocephalus:
'You know people think hydrocephalus, might think is all bad news. But it's not, there's a lot of reward, for example a child who has so much against them doing so well'.
Family 2 dad, child 8 years'
'See your child as a child first and foremost and look at all the positive things, and be aware that the shunt may or may not have problems but try and not let it take over your life. It will always be there in the back of your mind, but look on the positive'. 
Conceptual framework
The conceptual framework presented in Figure 1 brings together the core concepts and the way parents' assimilated and integrated their experiences and knowledge as they gained the expertise to manage their child's condition. A significant feature of living with a child with hydrocephalus was the constant uncertainty associated with the unpredictable nature of shunt malfunction. Consequently, the concepts of 'uncertainty', 'developing expertise' and 'a normal life' were underpinned by the ever-present shunt-related concerns. Although, shunt related concerns dominated parents' accounts, parents tried to balancing the vigilance needed to identify signs of shunt malfunction with living a 'normal' family life. This was achieved by 'learning through experience', 'adapting to changes in the child' and 'making decisions' and will be explored in the discussion.
Learning through experience
Adapting to changes in the child Making decisions Conceptual framework: dynamic model of living with a child with hydrocephalus
Discussion
A diagnosis of a long-term condition is associated with many uncertainties which relate to the diagnosis and its meaning, treatment choices and their effectiveness, long-term consequences of the condition and future life choices. 16, 17 These uncertainties mirrored parents' accounts of living with a child with hydrocephalus. Uncertainty has been identified as a significant psychological stressor for the individual with a long-term condition and their family. 18 A range of theories have attempted to explain the relationship between uncertainty and illness. 19 Uncertainty causes a shift in usual functioning which can be reconciled through the process of recognising, appraising and managing the cause of the uncertainty. 20 However, resolving uncertainty is dependent on an individuals' confidence and their perception of the level of control they have in a given situation. 21 Reducing uncertainty involves using strategies to gain control and develop confidence in managing the situation. 22 Parents' accounts of living with a child with hydrocephalus suggest that through experience they developed confidence in their ability to recognise and respond to possible shunt malfunction. As parents' confidence increased they wanted greater involvement in care decisions when seeking advice from health professionals. However, parents described not Evidence suggests parents' perceive that developing the expertise to manage their child's long-term condition will optimise the child's heath and development, and minimise the physical, psychological and social impact of the condition for the child. 23, 24, 25, 26 The process of developing this expertise has been described as blending knowledge and skill acquisition with experiential knowledge in order to adapt to changes in the child's condition. 26, 27, 28 For parents living with a child with hydrocephalus a significant part of managing their child's condition was associated with recognising shunt malfunction and responding accordingly.
Through integrating their knowledge and experiences of their child's condition parents developed considerable competence and expertise in relation to differentiating between general childhood illnesses and shunt malfunction. This included developing the skills to recognise and respond to subtle changes in their child. For some parents the integration of knowledge and experience when differentiating between general illnesses and shunt malfunction became intuitive. These findings are similar to a longitudinal study that explored how mothers living with a child with a long-term condition developed the necessary expertise to meet their child's needs and became empowered when consulting with healthcare professionals. 29 If necessary the mothers' challenged health professionals' assessments and decisions.
The anticipated benefits of empowering patients to self-manage their care are improved health outcomes because patients are more likely to respond and act on illness symptoms, more effective use of medicines and treatments, greater understanding of the implications of professional advice and better ability to cope with the condition. 30 Yet, service users report dissatisfaction in level they are involvement in care delivery and care decisions. 31, 32 The concept of shared decision-making, where the patient is actively involved in the evaluation of possible treatment options and shares decisions about the care package that best meets their needs, is based on a range of treatment options being available. 30 In the context of hydrocephalus when the child's shunt malfunctions the only reasonable course of action is surgical revision of the shunt. Parents acknowledged there were no alternative treatment choices following a definitive diagnosis of shunt malfunction. Nevertheless, they still wanted to collaborate with health professionals when establishing the diagnosis. However, parents also wanted health professionals to recognise their knowledge, skills and experience with regard to managing their child's condition. Parents' accounts suggested that health professionals' willingness to collaborate about their child's diagnosis and care was variable.
The concept of 'normalisation' is widely described in the literature relating to long-term conditions and is associated with the ability to cope and adjust to the child's condition. 33, 34, 35 The process of normalisation can be hindered because of ongoing disruptions to family life as a result of providing direct care and accompanying the child for treatments and clinic appointments 33, 36 . However, over time the majority of parents living with a child with a longterm condition embed their child's needs into the routines of daily live. 37, 38 Parents who participated in the study did not identify with the term 'normalisation' suggesting all families were unique. However, parents' accounts revealed they constantly balanced the vigilance needed to identify signs of shunt malfunction with living a 'normal' family life. For some parents the unpredictability and life threatening nature of shunt malfunction and the frequency of hospital admissions dominated family life.
Conclusion
This study investigated parents' experiences of living with a child with a shunt. The conceptual framework reflects the way parents' assimilate their day to day experiences and knowledge as they develop the expertise to manage their child's condition. Parents develop considerable expertise in recognising and responding to illness symptoms in their child. For some parents this included differentiating between illness symptoms that were indicative of common childhood illness and those that were more likely to be due to a problem with the shunt. Although parents were satisfied with the services they received such as having direct access to the children's neurological ward, promptness in organising diagnostic investigations and surgery if the shunt required revising, at times parents' felt their concerns were not listened to and their experiences not valued. Parents' judgements about their child's symptoms and decisions when managing shunt problems were at times influenced by meeting the needs of all the family members. Parents were constantly balancing the vigilance needed to identify signs of shunt malfunction with living a 'normal' family life.
Health professionals' judgements about parents' management of their child's hydrocephalus need to take into consideration this social context in order to collaborate effectively with parents.
